Organic anion transporting polypeptide 2B1 is a high-affinity transporter for atorvastatin and is expressed in the human heart.
The cardiac effects of statins are subject to controversial discussion, and the mechanism of their uptake into the human heart is unknown. A candidate protein is the organic anion transporting polypeptide (OATP) 2B1 (SLCO2B1), because related transporters are involved in the uptake of statins into the human liver. In this study we examine OATP2B1 expression in the human heart and describe statins as inhibitors and substrates of OATP2B1. The expression of OATP2B1 was analyzed in 46 human atrial and 15 ventricular samples, including samples from hearts with dilated cardiomyopathy and hearts with ischemic cardiomyopathy. Significant messenger ribonucleic acid expression was found in all samples, with no difference in the diseased hearts. However, patients who had taken atorvastatin exhibit decreased OATP2B1 messenger ribonucleic acid expression compared with patients with no statin treatment. OATP2B1 protein was detected at approximately 85 kd in atrial samples, as well as ventricular samples, and could be localized to the vascular endothelium. Furthermore, estrone-3-sulfate transport into OATP2B1-overexpressing Madin-Darby canine kidney II cells was inhibited by various drugs, including atorvastatin, simvastatin, cerivastatin, glyburide (INN, glibenclamide), and gemfibrozil, with the most pronounced effect being found for atorvastatin (inhibition constant, 0.7 +/- 0.4 micromol/L). Whereas simvastatin (lactone) itself was not transported by OATP2B1, atorvastatin was identified as a high-affinity substrate for OATP2B1 (Michaelis-Menten constant, 0.2 micromol/L) by direct transport measurement via liquid chromatography-tandem mass spectrometry. OATP2B1 is a high-affinity uptake transporter for atorvastatin and is expressed in the vascular endothelium of the human heart, suggesting its involvement in cardiac uptake of atorvastatin.